Data from the Ukraine Strengthening Tuberculosis Control Project Impact Evaluation -- Phase 2 are available online from the University of North Carolina, Odum Dataverse repository (<https://dataverse.unc.edu/dataset.xhtml?persistentId=doi:10.15139/S3/MUSYTQ>) published in MEASURE Evaluation Dataverse (view at <https://dataverse.unc.edu/dataverse/MEP3>). Anonymized transcripts are uploaded to the repository (<https://dataverse.unc.edu/dataset.xhtml?persistentId=doi:10.15139/S3/MUSYTQ>) and are available to researchers at no charge.

Introduction {#sec005}
============

Ukraine is one of 30 countries with the highest burden of multidrug-resistant tuberculosis (MDR TB) \[[@pone.0221688.ref001]\]. It had an estimated 20,000 new cases of multidrug-resistant or rifampicin-resistant TB (MDR/RR-TB) in 2017 \[[@pone.0221688.ref001]\]. Out of 30 countries with a high MDR-TB burden, only four, including Ukraine, had 28 and higher percentage of new TB cases with MDR/RR-TB in 2017 \[[@pone.0221688.ref001]\]. MDR-TB is associated with poor treatment adherence. \[[@pone.0221688.ref002]\] Global literature shows that social support (SS) is important in improving TB treatment adherence \[[@pone.0221688.ref003], [@pone.0221688.ref004]\], reducing lost to follow up rates \[[@pone.0221688.ref005], [@pone.0221688.ref006]\] as well as improving successful treatment outcomes \[[@pone.0221688.ref007]\]. A systematic review of studies published between 2000 and 2017 \[[@pone.0221688.ref005]\] found that cohorts that received any form of psychosocial or material support had lower lost to follow up rates during drug resistant TB treatment than those that received standard care. Meta-analysis conducted by Hoorn and colleagues \[[@pone.0221688.ref007]\] showed that psycho-emotional, socio-economic and combination of these types of support provided to patients with TB were associated with a significant improvement of successful treatment outcomes.

To improve treatment adherence and subsequent treatment outcomes among populations at high risk for treatment default in Ukraine, USAID supported the home-visiting social support program for TB patients vulnerable to treatment default, implemented by the Ukrainian Red Cross Society (URCS) under the Strengthening Tuberculosis Control in Ukraine (STbCU) program grant. Daily home visits by nurses provided delivery and direct observation of treatment, along with information materials to encourage full TB treatment adherence. Informational campaigns were conducted to increase TB knowledge in the society. The social support program targeted ten high risk (HR) group patients for treatment default: HIV-positive, alcoholics, people who inject drugs, TB contacts, homeless, migrants, refugees, ex-prisoners, unemployed, persons with comorbidities, and others identified as HR by the health care provider. An impact evaluation of the social support program established that participation in the SS intervention improved TB treatment outcomes among TB patients at high risk of default. The intervention cohort had higher treatment success and lower likelihood of treatment default and dying than the other two high risk patients' comparison groups \[[@pone.0221688.ref008]\]. However, there are several models of SS available including counseling by health care workers, peer support, delivering services, financial assistance, with different associated costs, and the literature provides little information on what aspects of SS are most important to TB patients in improving their adherence.

The objective of this study---conducted by MEASURE Evaluation, a project funded by USAID and the United States Presiden\'t Emergency Plan for AIDS relief---is to better understand how and why the SS program in Ukraine supported adherence among TB patients at high risk of default. Findings from this study will add to the evidence base for TB strategies and be useful to various stakeholders in Ukraine and internationally to guide decision making about the social support program design and implementation. We use qualitative data collected through in-depth interviews (IDI) with TB patients and SS providers in Ukraine to understand how the social support program promoted treatment adherence among patients. In particular, we examined the aspects of outpatient TB treatment that made adherence particularly difficult for patients in at-risk groups and aspects of the social support programs that worked best for addressing those barriers.

Methods {#sec006}
=======

Participant selection and data collection timeframe {#sec007}
---------------------------------------------------

Patient and provider interviews were completed with patients receiving and nurses providing URCS services in Ukraine in 2016. We interviewed respondents in two regions (Odessa and Dnipropetrovsk) where the quantitative impact evaluation of the social support program on treatment outcomes took place and where URCS was still providing SS services to patients. In-depth interview respondents included both male and female patients to examine potential differences in barriers to treatment adherence by sex, and the means of overcoming those barriers. We asked each URCS office to provide a list of nurses who worked in the SS program and then contacted eleven of those nurses to interview using convenience sampling. Nurses nominated their patients for interviews. Nominated patients who had received home visits for at least two months or those patients who had completed the program no longer than two months previously were invited for interviews. Program coordinator interviews were completed with the STbCU and URCS managers working on the SS program in both regions and in Kiev. All interviews were conducted in August and September 2016.

Data collection procedures {#sec008}
--------------------------

We developed tailored, semi-structured interview guides for program beneficiaries, providers, and program coordinators. All guides were translated into Ukrainian and Russian. Interviews were conducted in both languages, depending on the preference of the respondents. The guides were pre-tested with two patients and one nurse in Dnipropetrovsk, and minor changes were made to improve the clarity and intent of the questions.

We used patient, provider, and STbCU staff interviews to gather in-depth information on what services were provided, who was using those services and how, and to what extent services in the delivery models were working for the intended audience. To better understand the role of SS services in treatment adherence, in-depth patient interviews solicited information from HR patients on the primary barriers to treatment adherence and aspects of the SS program that helped them stay on their treatment regimen. We interviewed STbCU staff and URCS coordinators to learn about their experiences coordinating the SS program; specifically, the barriers to and facilitators of their work, and lessons learned that can be applied to future programs.

We informed participants of the study aims, risks and benefits for participation in the study, and obtained verbal informed consent prior to the interview. We conducted interviews with program beneficiaries in parks or in a private and quiet location in the local URCS offices, out of earshot of program staff. Interviews with nurses were conducted in their places of work. Interviews with the STbCU staff and URCS program coordinators were conducted in their offices in Kiev and in the Odessa and Dnipropetrovsk regions. The interviews lasted approximately one hour. Interviews were audio-recorded using digital recorders, and a separate consent to record was sought by the interviewers. All study protocols, consent forms, tools, and data security processes were reviewed and approved by the Institutional Review Board at UNC-CH and the ethics review board at the F.H. Yanovskyi Institute of Phthisiology and Pulmonology under the Academy of Medical Sciences of Ukraine.

Data analysis {#sec009}
-------------

All interviews were transcribed and then translated into English. Transcripts were imported into ATLAS.ti, version 7.5.17 and analyzed. Study staff developed an initial codebook with topical codes based on questions from the interview guides. The codebook was then pilot tested on interview transcripts for two patients (one from each region) and two providers (one from each region). The pilot testing allowed for the revision of the codebook; new codes were added, and some initial codes were collapsed into existing codes.

Once the codebook was finalized, the transcribed interview files were imported into ATLAS.ti to facilitate analysis, and the codes from the revised codebook were applied to the interview transcripts. Once coding was completed, a code report was run in ATLAS.ti for each code across each stakeholder group (patient interviews, provider interviews, project coordinator interviews). Two researchers read all study transcripts and reviewed the code reports, identified sub-themes in each code, examined the evidence supporting the themes and sub-themes independently and then formed a consensus. Essential concepts and relationships between the different themes and sub-themes were formed. Data were synthesized, and findings communicated through the process of writing up and presenting the data, using direct quotes to support the themes.

Results {#sec010}
=======

Study participants {#sec011}
------------------

We interviewed 21 patients and 11 social support program providers/nurses from four cities in two regions of Ukraine. Eight of the patients were female. All providers were female. Nine nurses worked full time for URCS and two nurses worked in a TB health facility (HF). We also interviewed one STbCU staff member and three URCS coordinators. See [Table 1](#pone.0221688.t001){ref-type="table"} for more information about the number of patients, nurses and coordinators interviewed by city and region.

10.1371/journal.pone.0221688.t001

###### Geographic distribution of the participants.

![](pone.0221688.t001){#pone.0221688.t001g}

  City         Region           Number of patients interviewed   Number of providers interviewed   Number of program coordinators
  ------------ ---------------- -------------------------------- --------------------------------- --------------------------------
  Odesa        Odesa            10                               5                                 1
  Dnipro       Dnipropetrovsk   4                                2                                 1
  Kryvyi Rih   Dnipropetrovsk   5                                2                                 
  Nikopol      Dnipropetrovsk   2                                2                                 
  Kyiv                                                                                             2
  Total                         21                               11                                4

Study findings {#sec012}
--------------

We did not find any sex differences in barriers to adherence reported by patients. Therefore, the findings below are for all patients.

### Challenges to treatment adherence prior to the social support program {#sec013}

We asked patients about the challenges to adherence they faced when they received outpatient TB treatment prior to their participation in the social support program. Major challenges were related to required daily visits to health facilities for directly observed treatment.

Most patients reported being too weak to walk and reported side effects from medicine such as nausea, dizziness, pain in joints, lack of memory and sleep disorders that prevented them from being able to visit the HF daily. All patients interviewed relied on public transportation to get to a HF. It was challenging for patients to walk to a bus stop, wait for a bus, ride in a bus or a minivan full of people and then repeat the process going back home. One patient illustrated the challenges related to getting to health facilities using public transportation while having side effects from taking medicine:

> *From the very beginning of treatment, I started having nausea and I was very sleepy. As I kept taking pills, my condition worsened. ... It was a long way to a health facility. I had to wait for the minivan. I felt dizzy from the crowd in the minivan too. I felt weak and almost fainted from these pills... Sometimes I missed my stops when I was riding a minivan. I did not feel well. .... There were a few days when I could not get to health facility because I could not make myself get up and go. This was because of the side effects from pills. These are strong pills*.
>
> (male patient, Odesa)

The amount of time required for transportation and waiting in lines at the HF presented challenges for the majority of the patients interviewed. Most patients spent anywhere from two to six hours daily traveling to the health facility, waiting in lines and returning home. As one patient stated, it took at least half of the day for her to do this daily.

> *If I don't come in the morning, then I need to wait, maybe the nurse is busy with handing out medicine; it is inconvenient---you wait at the bus stop too, half a day goes by. It is hard*.
>
> (female patient, Dnipro)

Those patients who spent two hours daily also felt that it was taking a lot of time they could use for something else. This patient described his challenges for daily visits:

> *This (visits to HF) takes time. In my case, I have to walk to a tram stop for 15 minutes, then it takes time to get there (to HF), to take pills, to come back. At the end it takes about two hours. Time goes fast. However, there are other things in life that I have to do and places to go. I don't want to spend so much time for HF visits every day*.
>
> (male patient, Odesa)

Patients had to pay transportation expenses to go to the HF and back daily. It was from two to four hryvnia (USD 0.08--0.16) one way but since most patients were unemployed, they could not afford such an expense. One patient illustrated how difficult it was to pay for transportation expenses by saying:

> *If someone is unemployed and is the only bread winner in the family... how are they supposed to live if there are no money? He can't spend any money for a van or tram here and there. All he has is 5 hryvnia to buy some bread*.
>
> (male patient, Odesa)

Patients reported dissatisfaction with health facility hours of operation. Health facilities administered treatment from 9 am to 5 pm, so those few patients who worked had to be there during working hours. This patient illustrated the inconvenience of the HF working hours:

> *I can go to the health facility either in the evenings or before 9 am, before work. The health facility opens only at 9 am. And it is not convenient for me to go there during lunch time. It takes one hour to get there and then another hour for the way back*.
>
> (male patient, Odesa)

In addition to the time spent waiting in line, long queues in HFs had some patients worried about the possibility of getting infected with another TB strain, leading to a desire for them to limit their visits to the HFs. While some HFs provided masks, others required patients to pay or bring their own, which patients could not afford. One patient expressed her fear of getting infected in a HF by stating:

> *People are very different. One can't tell by looking at them. They sometimes cough with blood. It's horrible. If you have a passive form, you fear that you get infected with another form... This is scary, I have two children*.
>
> (female patient, Dnipro)

Stigma was identified as one of the biggest challenges to patient adherence. All interviewed patients reported that they did not want to be seen in a TB health facility by their friends and acquaintances. Patients were hiding their disease from people, sometimes even relatives. Usually, there were only one or two TB facilities in a city. Patients said that sometimes people without TB visit these facilities for diagnosis. When they see a person they know standing in line to get pills or even on the way to or from the facility, they conclude that this person has TB and might spread this information to other people they know. Spreading this news could result in loss of social status and exclude the person from their circle of friends and acquaintances. One of the patients illustrated how stigma prevented him from visiting the health facility:

> *Odesa is a very big communal apartment. It is like a very big village. ... when somebody sees you in the hospital he says: "Why is he going to the tuberculosis dispensary?" Most conclude that probably he has tuberculosis. If you show up in the hospital it becomes clear that something is wrong with you. It goes without saying because you go to the tuberculosis dispensary. In our city this hospital specializes only in tuberculosis. There is one in every city, in every district. So it is important from the psychological point of view and public opinion matters. I really care about it*.
>
> (male patient, Odesa)

One provider shed light on how stigma influence patients' quality of life:

> *They also worry a lot. They go to TB dispensary and take their pills, but they live in constant fear that they will be seen there by someone. Drug users and alcoholics do not care whether they will be seen or not while normal people always worry*.
>
> (provider, Nikopol)

Patients reported that some of the patients they know do not want to get treated, and, therefore, refuse taking pills:

> *Half of the patients are very asocial. And they are not very interested in treatment. I know many people who do not want to receive any treatment and refuse medical aid whatsoever*.
>
> (female patient, Kryvyi Rih)

### Benefits of the social support program that helped improve treatment adherence {#sec014}

Two aspects of the Social Support program were stated as the most important to patients--home visits, since pills are brought to patients daily, and support provided by nurses.

The fact that pills were brought to a patient eliminated multiple adherence barriers related to getting to a HF to take pills such as transportation, time, lines in HF, inability to go to HF due to weakness, forgetting to go to take pills, etc. Thus, daily visits made adherence easier for patients. Patients described how visits made it simple for them to stay on treatment:

> *Yes, there are no issues related with getting treatment. Everything is so simple that they bring it to you, you take it, and continue on with your activities*.
>
> (male patient, Nikopol)

Almost all patients reported they appreciated not having to spend time, efforts and money to get to the HF daily and or waste time waiting in the lines at HFs.

> *(The nurse) brings the pills to home, so that you don't have to go there, to be stuck in traffic. Even today you witnessed this (traffic). This is the norm for us. You will definitely not be on time, it is pure stress. This is not treatment, it is only stress*.
>
> (male patient, Odesa)

Over half of patients reported that minimizing side effects helped them stay on treatment. Some appreciated the home visit program for the opportunity to take pills and go straight back to bed right afterwards to rest.

> *After you take these pills, you want to lay down. She leaves, we say goodbye, I close the door and go lay down for a little. And you already feel a little better. Whenever you get nauseous, you want to lay down for a little*.
>
> (male patient, Odesa)

Almost all nurses reported they encouraged their patients to take pills after a meal. About a third of patient participants mentioned that side effects were reduced when they took pills with or right after a meal, which was easier to do when patients were at home.

> *Different effects occur. Meaning one day you take them and everything is ok but another day, you can become nauseous. As a rule, it depends on whether you have eaten. I noticed that if I take pills without food, then I may not feel well*.
>
> (male patient, Nikopol)

Most patients stated that it was important for them to have treatment outside of TB facilities to minimize contact with other patients as well as acquaintances and neighbors visiting HFs for testing. This feature of the SS program addressed fears of getting infected with another TB strain while visiting the health facility. It also addressed the concerns related to the stigma and risk of social exclusion if patients were seen by others (friends, acquaintances, neighbors) during their HF visits.

> *I feel comfortable now, not worrying about anything. When I go to the TB dispensary, which is in the city, I have a feeling that everyone looks at me. But here I am comfortable*.
>
> (male patient, Kryvyi Rih)

All patients were happy with the flexibility of nurses in scheduling their meeting times. Patients reported that nurses made it a priority to meet the interests of patients and satisfy patient needs. Thus, they were willing to meet with patients in locations that worked for patients and at times that were convenient for them. In addition, nurses were very flexible in their schedule; they were willing to adjust their schedule depending on patient needs. Thus, if a patient could not meet at the agreed time, nurses found another time during the day that worked for patient's schedule.

> *It is more convenient for me to meet with the nurse rather than go to the TB hospital. Everything works for me because it is a convenient time, a convenient location. We are always able to find a good fit. If I am unable to, then she will work around my schedule. I can also work around her schedule. That is what was most fitting for me---that you could always find a solution*.
>
> (female patient, Kryvyi Rih)

> *I believe that what works is satisfying the desired conditions of the patient---however he wants it, it will happen*.
>
> (provider, Kryvyi Rih)

All patients appreciated the program for ensuring uninterrupted treatment. About half of patients said it would be more difficult for them to adhere to treatment but they would adhere and half said that they would stop treatment or have interruptions.

> *Actually, when the nurse started to come I realized that it's better for me. If I had to go to the dispensary, I would have been going there for one week, but for another--no. And I would have never recovered*.
>
> (female patient, Kryvyi Rih)

Patients appreciated that they did not have to remember to take pills, and that a nurse's daily visit served as a reminder.

> *If the pills were in my home, then I think I could have forgotten about them. Yesterday I forgot about my vitamins and today, I also forgot to take them.... I know myself in regards to that I would not follow the correct schedule but with a nurse it is simple, it is always on time*.
>
> (female patient, Kryvyi Rih)

From the interviews with nurses and patients, we learned that nurses possessed multiple qualities that promoted their work with patient adherence. Patients described nurses as open, sincere, approachable, responsible, flexible in scheduling, open for communication, being "positive", and having good energy. Nurses had excellent interpersonal communication skills. In particular, they emphasized the importance of active listening. Nurses called themselves "psychologists" since they had skills to earn patient trust and build rapport. All nurses emphasized that gaining a patient's trust was a door opener in their work with patients and patients also reported that they trusted their nurses. Nurses also stated the importance of treating patients as any other society member, as someone equal to them. They reported they accepted patients, understood their problems, challenges and needs. Patients valued and appreciated these attitudes toward them.

Nurses provided emotional, informational, instrumental (i.e. providing tangible assistance, offering a helping hand) and motivational support for their patients. All patients felt that nurses cared about them.

> *Furthermore, she keeps calling me, never forgetting about doing medical tests: "Go to do X ray, go.".... I know that there is someone caring for me, who monitors my health and medical tests... I just really liked that she cares about me*.
>
> (male patient, Dnipro)

They reported that nurses provided hope and a listening ear, and they showed respect and empathy.

> *She (nurse) always asked "Name (omitted), how do you feel? How are you doing? Are you feeling well?" I say, "Yes, I am already getting better." She constantly asked "Do you take vitamins? Do you eat well?" I am not able to say that we are friends, but I can say that I felt a lot of support from her. When she came, I was not doing well. We spoke a lot. ... She always told me: "You will get treated and everything will be alright, you'll find a job and everything will be normal." She supported me*.
>
> (female patient, Odesa)

Patients reported they could trust nurses and could discuss any topic with them, including very personal issues:

> *I was able to talk to her about anything. I could talk even about those things that I wouldn't have been able to talk about if I were standing in line*.
>
> (male patient, Odesa)

Half of the interviewed patients reported feeling isolated from society. For these patients, their nurse was the only other person they could talk to.

> *Tuberculosis is not a flu, but a sickness with which you need support. See, with another disease, you can talk to somebody, can share. With this disease, I cannot just talk to someone and pour my heart out. I was able to talk with the nurse, she knows*.
>
> (female patient, Nikopol)

All interviewed patients reported that nurses continuously provided them and their family members with a lot of information such as facts about TB, side effects, importance of staying on treatment to prevent drug resistance, healthy nutrition, recipes, importance of exercise, walks, and personal hygiene. An example from a patient about the topics discussed:

> *She explains as another human, shares such interesting things ... For example, without her, the doctor said: "Take all your tablets, that is it." She explained it completely differently---she explained the necessity for taking pills. She explained that you do not die from TB*.
>
> (female patient, Dnipro)

In addition to providing information verbally, nurses gave each patient a diary that contained information about tuberculosis, diet, and exercise. Patients were encouraged to fill it out with any information about how they felt, record side effects, if any, record daily temperature, questions to ask a nurse, etc. Patients appreciated having this source of information, valued its content and simplicity and liked that it was easily accessible.

Patients reported that their nurses reminded them about upcoming doctor appointments or lab work, brought referrals for lab work and informed patients about lab results or a need to repeat lab work. Some nurses gave advice on the best time of the day to visit the facility to avoid lines. Some brought tickets/passes to patients for lab work for a specific day and time to minimize waiting time in a facility.

> *She calls me and says: "You should visit the dispensary today. If you have time, you can go today, if no--you can go and get tested tomorrow. Skip the queue, say that you are referred by the nurse". That's why I always skip the queues. I enter the cabinet, doctor gives me the referral, I get tested and that's all*.
>
> (female patient, Kryvyi Rih)

Nurses confirmed they brought referrals to patients for lab work and reminded patients about medical appointments. According to both patients and nurses, nurses were in continuous communication with patients' doctors. When patients had severe side effects, nurses communicated with a doctor and the doctor substituted treatment with other pills or prescribed medication to minimize side effects. Several nurses said that they even accompanied their patients to health facilities.

While home visits in the USAID-supported social support program did not have any incentives such as food or clothing, all nurses provided such support to patients using URCS resources or their own. Most program recipients did not work, or worked part time; as a result, they did not have means to buy food. Nurses reported that they felt that they had to support patients as much as they could. Thus, when food was available at URCS from sponsors and donors, nurses brought patients bread, dairy products, watermelons, and fruit. When clothes were available, nurses brought patients clothing from URCS or invited patients to URCS to try on and choose what they liked.

> *(my nurse brought) a big can of beef. Based on my disease, as I understand, there are no food parcels. Of course, I also asked about receiving clothing. I have nothing to wear in the summer, no shoes, and no money to buy anything with. They looked, there is nothing available right now. If anything appears, then they will help me. They try to help me as much as they can*.
>
> (male patient, Nikopol)

If food was not available at URCS, nurses bought bread and milk out of pocket to support their patients.

> *From time to time, I buy some of my patients bread and milk. Simply I see the living conditions in which they live and try to help them in any way I can. They try to earn money wherever there is an opportunity... Sometimes I simply bring them a bottle of jam. I do not give them money because they can spend it on something else. In contrast, whenever I bring them food, I know that they will eat it and no longer be hungry*.
>
> (provider, Kryvyi Rih)

There were a few instances when nurses loaned money to patients so they could buy food. Often nurses gave patients money for transportation expenses to get to the HF for lab work or a doctor's appointment.

> You know, they do not go to the medical facility. They came once or twice but then no longer had money. They do not come anymore ... For this reason, I take her myself and accompany her. She doesn't have money to come on her own. Even if she did, she would not go on her own. I go with her there and support her, do you understand?
>
> (provider, Odesa)

In other instances, nurses reported bringing cleaning detergents to low income patients so they could keep their apartments clean.

Nurses encouraged patients to stay on treatment, motivated them and reassured patients that they had qualities to stay on treatment and complete it successfully.

> *She only encourages me and says: "You are normal, you look fine, the results of the analyses are good. Soon this period of medicines intake will be over and you will be able to get official employment*."
>
> (male patient, Kryvyi Rih)

Discussion {#sec015}
==========

In this study we identified outpatient treatment adherence barriers for patients at risk of treatment default in Ukraine, and described how the SS program worked to address most of the barriers. Main barriers included side effects from medicine, the amount of time required daily for transportation and waiting in lines at the health facility, transportation expenses, risks of being identified when visiting a TB facility and lack of motivation to seek treatment. Important features of the social support program valued by patients were convenience of not having to visit facility and support provided by nurses. These two features directly addressed most of the barriers identified which likely explains why the program was found to be successful in reducing treatment drop out among high risk patients participating in the program. While many of the barriers identified are likely to be generalizable to other TB patient populations, it is important for social support program designers to assess the specific barriers to treatment adherence faced by the TB patient population in their context and how the proposed social support program will address those barriers.

The qualities of the nurses and their excellent interpersonal communication skills appear to have been a critical component of the success of the program. One of the most important nurse qualities was that they really cared about patients and how they felt, and they sincerely wanted to help patients recover. This desire to help made nurses go above and beyond in providing services to patients. Nurses purchased food for patients out of pocket and gave them money for transportation to get to the health facility to do lab work, and patients treated nurses as their friends and family members. We may not see similar success in other contexts where nurses are not as highly motivated. If this social support program is to be replicated or scaled up, staff in SS programs in the future need to be trained to gain the trust of patients, build a close relationship with them, and have skills and qualities similar to those of nurses working for the URCS SS program. To prevent burn out and protect social support providers' emotional well-being, future programs may also need to provide skills on how to detach from patient problems after visiting patients.

The social support program was provided by the URCS and health facility nurses. We established that most of the social support program recipients were isolated from the society, felt lonely and valued the emotional and motivational support provided by nurses. It was very important for patients to have someone in their lives who cared about them. However, it is possible that to some extent patients followed nurses' recommendations and suggestions because they were aware of their medical education, working relationship with doctors and trusted their knowledge related to treatment regimen. Future studies would need to examine the effect of the social support program administered by other cadres such as social workers and provide recommendations on the potential for using these types of cadres to provide social support to high risk patients with TB.

To improve this type of SS program in the future, all groups of respondents suggested that food parcels or food certificates be offered to patients to support their treatment. When possible, employment and income generation opportunities should be provided as part of the intervention program. These recommendations are supported by existing research establishing that the economic burden for patients with TB is high and often includes income loss \[[@pone.0221688.ref009]\], and that economic support is important for improving treatment outcomes \[[@pone.0221688.ref007]\].

Stigma underlies several of the barriers to adherence that were identified. While the social support program reduces the impact of stigma on adherence by reducing the risks of being identified when visiting a TB facility, it does not address stigma at a structural level in society. Different types of programs are needed that aim to reduce the stigma in the larger society and reduce the isolation experienced by TB patients.

We have previously reported on the impact of the social support program on TB treatment outcomes using quantitative methods \[[@pone.0221688.ref008]\]. This qualitative study helped identify how the SS program in Ukraine supported adherence by addressing specific barriers to treatment adherence faced by the TB patients.

Our study had limitations. The sample was purposive and may not represent fully all experiences among high risk TB patients and providers. Patients were also recommended by providers and therefore, may have a positive bias towards the care they received through the SS program. We included various groups of respondents such as patients, providers and program coordinators to obtain perspectives from all groups involved in the social support program.

Conclusion {#sec016}
==========

This qualitative study suggests that the URCS social support program in Ukraine was successful in reducing treatment default among patients at high risk of default because it directly addressed most of the major barriers they faced to treatment adherence. The commitment and qualities of the nurses that provided the social support was an important element of the program. It is important for SS program designers to assess the specific barriers to treatment adherence faced by the TB patient population in their context and ensure that the proposed social support program will address those barriers. Future programs need to ensure they have high quality providers and consider including food parcels and other material support. Programs that address societal stigma against TB patients may also be needed in contexts where such stigma is widespread and is a barrier to treatment adherence.

The authors would like to express sincere gratitude to the patients, nurses, the Ukrainian Red Cross Society program coordinators and the Strengthening Tuberculosis Control in Ukraine staff who shared their social support program experiences.
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2\. Please provide additional details regarding participant consent. In the ethics statement in the Methods and online submission information, please ensure that you have specified (1) whether consent was informed and (2) what type you obtained (for instance, written or verbal). If your study included minors, state whether you obtained consent from parents or guardians. If the need for consent was waived by the ethics committee, please include this information
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The manuscript must describe a technically sound piece of scientific research with data that supports the conclusions. Experiments must have been conducted rigorously, with appropriate controls, replication, and sample sizes. The conclusions must be drawn appropriately based on the data presented.
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2\. Has the statistical analysis been performed appropriately and rigorously?

Reviewer \#1: Yes
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\*\*\*\*\*\*\*\*\*\*

3\. Have the authors made all data underlying the findings in their manuscript fully available?

The [PLOS Data policy](http://www.plosone.org/static/policies.action#sharing) requires authors to make all data underlying the findings described in their manuscript fully available without restriction, with rare exception (please refer to the Data Availability Statement in the manuscript PDF file). The data should be provided as part of the manuscript or its supporting information, or deposited to a public repository. For example, in addition to summary statistics, the data points behind means, medians and variance measures should be available. If there are restrictions on publicly sharing data---e.g. participant privacy or use of data from a third party---those must be specified.

Reviewer \#1: Yes
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Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer \#1: A technically sound and academically well written manuscript. The qualitative data analysis was comprehensively explained. However, mention of inter rater reliability by comparing the coding and thematic analysis with co researchers and participants would have further strengthened the analysis. Nevertheless, the manuscript highlights relevant themes pertaining to adherence to TB treatment. Multiple drug resistant strains are a major public health concern of present times.
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We provided our response to comments in the file named \"Response to reviewers.\" Our responses are below, followed by comments.

Response to editors

1\. When submitting your revision, we need you to address these additional requirements.

Please ensure that your manuscript meets PLOS ONE\'s style requirements, including those for file naming. The PLOS ONE style templates can be found at

<http://www.journals.plos.org/plosone/s/file?id=wjVg/PLOSOne_formatting_sample_main_body.pdf> and <http://www.journals.plos.org/plosone/s/file?id=ba62/PLOSOne_formatting_sample_title_authors_affiliations.pdf>

We followed the instructions in the templates and made revisions in the manuscript to meet PLOC ONE's style requirements.

2\. Please provide additional details regarding participant consent. In the ethics statement in the Methods and online submission information, please ensure that you have specified (1) whether consent was informed and (2) what type you obtained (for instance, written or verbal). If your study included minors, state whether you obtained consent from parents or guardians. If the need for consent was waived by the ethics committee, please include this information

We added details regarding participant consent (line 137-138 in the manuscript with tracked changes) and stated the following: "We informed participants of the study aims, risks and benefits for participation in the study, and obtained verbal informed consent prior to the interview."

3\. We note that you have indicated that data from this study are available upon request. PLOS only allows data to be available upon request if there are legal or ethical restrictions on sharing data publicly. For more information on unacceptable data access restrictions, please see <http://journals.plos.org/plosone/s/data-availability#loc-unacceptable-data-access-restrictions>.

In your revised cover letter, please address the following prompts:

a\) If there are ethical or legal restrictions on sharing a de-identified data set, please explain them in detail (e.g., data contain potentially sensitive information, data are owned by a third-party organization, etc.) and who has imposed them (e.g., an ethics committee). Please also provide contact information for a data access committee, ethics committee, or other institutional body to which data requests may be sent.

b\) If there are no restrictions, please upload the minimal anonymized data set necessary to replicate your study findings as either Supporting Information files or to a stable, public repository and provide us with the relevant URLs, DOIs, or accession numbers. For a list of acceptable repositories, please see <http://journals.plos.org/plosone/s/data-availability#loc-recommended-repositories>.

We will update your Data Availability statement on your behalf to reflect the information you provide.

We de-identified all transcripts from in-depth interviews with study respondents and made them available online from the University of North Carolina, Odum Dataverse repository.

This is the Data Availability Statement:

Data from the Ukraine Strengthening Tuberculosis Control Project Impact Evaluation -- Phase 2 is available online from the University of North Carolina, Odum Dataverse repository (<https://dataverse.unc.edu/dataset.xhtml?persistentId=doi:10.15139/S3/MUSYTQ>) published in MEASURE Evaluation Dataverse (view at <https://dataverse.unc.edu/dataverse/MEP3>). Anonymized transcripts are made available to researchers at no charge.

Response to reviewers

Reviewers\' comments:

Reviewer\'s Responses to Questions

Comments to the Author

1\. Is the manuscript technically sound, and do the data support the conclusions?

The manuscript must describe a technically sound piece of scientific research with data that supports the conclusions. Experiments must have been conducted rigorously, with appropriate controls, replication, and sample sizes. The conclusions must be drawn appropriately based on the data presented.

Reviewer \#1: Yes

Reviewer \#2: Yes

No response from the authors is required.

\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_

2\. Has the statistical analysis been performed appropriately and rigorously?

Reviewer \#1: Yes

Reviewer \#2: N/A

No response from the authors is required.

\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_

3\. Have the authors made all data underlying the findings in their manuscript fully available?

The PLOS Data policy requires authors to make all data underlying the findings described in their manuscript fully available without restriction, with rare exception (please refer to the Data Availability Statement in the manuscript PDF file). The data should be provided as part of the manuscript or its supporting information, or deposited to a public repository. For example, in addition to summary statistics, the data points behind means, medians and variance measures should be available. If there are restrictions on publicly sharing data---e.g. participant privacy or use of data from a third party---those must be specified.

Reviewer \#1: Yes

Reviewer \#2: Yes

No response from the authors is required.

\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_

4\. Is the manuscript presented in an intelligible fashion and written in standard English?

PLOS ONE does not copyedit accepted manuscripts, so the language in submitted articles must be clear, correct, and unambiguous. Any typographical or grammatical errors should be corrected at revision, so please note any specific errors here.

Reviewer \#1: Yes

Reviewer \#2: Yes

No response from the authors is required.

\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_

5\. Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer \#1: A technically sound and academically well written manuscript. The qualitative data analysis was comprehensively explained. However, mention of inter rater reliability by comparing the coding and thematic analysis with co researchers and participants would have further strengthened the analysis. Nevertheless, the manuscript highlights relevant themes pertaining to adherence to TB treatment. Multiple drug resistant strains are a major public health concern of present times.

Response: Thank you for your comment. We agree that calculation of inter-rater reliability would have further strengthened the analysis, however, we applied different techniques to validate the results of the analysis. Two researchers read all study transcripts to ensure that presented results reflect respondents' views. The lead data analyst worked on coding and shared the code reports with another researcher for input. Both researchers reviewed the code reports, identified sub-themes in each code, and examined the evidence supporting the themes and sub-themes independently and then formed a consensus. Essential concepts and relationships between the different themes and sub-themes were formed. Both researchers worked on synthesizing data and presenting findings in the report.

To address this comment from the reviewer, we provided additional information in the analysis section of the manuscript.

This is the original version:

We reviewed the code reports, identified sub-themes in each code, and examined the evidence supporting the themes and sub-themes. Essential concepts and relationships between the different themes and sub-themes were formed. Data were synthesized, and findings communicated through the process of writing up and presenting the data, using direct quotes to support the themes.

This is the modified version:

Two researchers read all study transcripts and reviewed the code reports, identified sub-themes in each code, examined the evidence supporting the themes and sub-themes independently and then formed a consensus. Essential concepts and relationships between the different themes and sub-themes were formed. Data were synthesized, and findings communicated through the process of writing up and presenting the data, using direct quotes to support the themes.

Reviewer \#2: The manuscript is written in tangible and organized way and touched critical area that should be addressed. However, some printing errors need revision. e.g. line 196, line 270

Response: Thank you for your comment. We reviewed and revised the manuscript. We fixed errors in lines 196 and 270 as well as other errors related to translation of quotes from Ukrainian to English.

\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_

6\. PLOS authors have the option to publish the peer review history of their article (what does this mean?). If published, this will include your full peer review and any attached files.

If you choose "no", your identity will remain anonymous but your review may still be made public.

Do you want your identity to be public for this peer review? For information about this choice, including consent withdrawal, please see our Privacy Policy.

Reviewer \#1: No

Reviewer \#2: No

No response from the authors is required.
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